22(4), 388-398

Tap chi CAC KHOA HOC VE TRAI DAT

12-2000

DAC PIEM CAU TRUC SAU VA DIA PONG LUC
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THEO TAI LIEU TU TELUA

TUYEN THANH SON

I. MO PAU

Doi Song Héng 12 mot cdu tritc dia chat kéo dai
gin 1.000 km tr Tay Tang (Trung Qudc) qua lanh
thé Viet Nam & Lio Cai t6i vinh Bac Bo. Theo tai
lieu nghién ctru dia chat - kién tao, d6i Song Hong
1a mot dirt gdy noi luc, hinh thanh boi dich chuyén
khoi Déng Duong vé phla dong nam, gay Ta trong
qué trinh dung d6 mang An Do vi ming chau A.
pirt giy nay hoat dong trong thoi ky Kainozoi (21
- 16 tr.n) c6 dic trung dich truot trai voi bién do
dich chuyén hang tram kilomet. Vo thdi ky cudi
Mioxen (5,5 tr.n) hoat dong cla n6 lai c6 dic
trung dich trugt phai [13] (hinh 1a).

Trén 1anh thé Viet Nam, d6i Song Hong dugc
coi 12 ranh gidi phan chia hai mién dia chat : mién
Pong Béc voi nhitng dac trung dia chdt ving ria
ctia nén Nam Trung Hoa ; mién Tay Bic v6i nhitng
dic trung dia chat cta ving Dong Duong. Ria dai
Song Héng vé phia dong bic c6 hai dirt gdy chay
song song 12 Song Chay va Song Lo (hinh I).

Trong nhitng nam gin day, cic nha dia chat
Viet Nam va th€ gigi dang quan tam nghién ciu
d6i Song Hong. V& dia vat 1y cling da c6 mot s6 tai
liéu va két qua, d6 1a ban d6 di thuong tir hang
khong AT, mién Bac Viét Nam ty l& 1:500.000 ;
bin d6 di thudng trong luc Bughe Ags ty &
1:500.000 cho mién Bic Viét Nam va 1:200.000
cho ving triing HA Noi. Dua vao cic 16 khoan
tham do va quan tric thuy van da xac 1ap dugc so
d6 phan bd dong nhiét cho ving dong nam doi
Song Héng (triing Ha Noi) [5]. Cac nghién citu dia
chdn dong dat cho thong tin vé phan bd chén tieu
va dic diém hoat dong dia chin cua ddi Song
Héng [9, 15, 18]. Trong nim 1996, thong qua
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THAI NGUYEN

DOAN VAN TUYEN, DINH VAN TOAN,
NGUYEN TRONG YEM, NGUYEN VAN GIANG

hop tac giita vien Vat 1y Dia cdu Paris (Phap) vai
vien Vat 1y Dia cdu va Vién Dia chat thuoc Trung
tam Khoa hoc Ty nhién va Cong ngh¢ Qudc gia, do
sau tir telua duoc tién hanh trén mot s6 tuyén do
cat qua d&i Song Hong [18]. Tuy diéu kién nghién
ciru con han ché, nhung day 1a phuong phép do
sau dia vat Iy ddu tién thuc hién trén doi Song
Hoéng. Bii viét niy trinh bdy nhimng thong tin mdi
vé dic diém ciu trac v6 Trai Dat, dic biét 1a thong
tin vé tinh ch4t bat ddng nhat cba thach quyén thé
hién trén tai liéu tir telua & tuyén Thanh Son - Thai
Nguyen. Ban chat vat 1y cia cic cdu trlic sau cho
phép 1y gidi mot s6 bi€u hién ki€n tao va dia dong
luc dang quan tam & doi dirt gy Song Hong.

1. VE CO SO VA KY THUAT THUC HIEN
1. Co so phuong phip

Co sd Iy thuyét va 4p dung phuong phép tx
telua vao muc dich tham do long dat dugc dé xudt
d4u tien & Phap (Cagniard) va Lién Xo cil (Tikho-
nov) tir nhitng nam 1950. Sau d6 phuong phap nay
duoc ap dung rong rdi & chau Au, M§, Australia...
va k¥ thuat ngdy cang duoc hoan thién [1, 17].

Phuong phép tr telua c6 tinh wu viét nho
viéc st dung ngudn trudng dién tir tu nhién 13 ting
dién ly ton tai tren 10p khi quyén cha Trai Dat.
Nghién ciru tinh chdt phan bd trudng dign tr te-lua
& nhiing chu ky khéc nhau trén mat dat c6 thé nhan
dugc thong tin vé tinh chat din dién & do sau khac
nhau, phan anh c4u tric cla Trai Dat. M6i quan he
giita do sau "dong thdm" p voi dién trd sudt moi
truong (p) va chu ky dao dong song dién tir (T) co
dang :



ST
TRUNG QUEC

Hinh 1. Phan b dirt gdy kién tao chinh trong déi Song Hong
va tuyén do tir telua trén ban d6 mién Bic Viét Nam
So d6 kién tao chau A theo Tapponnier va nnk (1982) (a), 1. tuyén do tir telua Thanh Son - Thai Nguyén,
2. ving di thuong dong nhiét > 60 mW/m’

p=(1/2m) 12pT ¢))

trong hé¢ do : p=km, p=Q m, T = giay.

Tix day c6 th€ danh gia duoc diéu kien ap dung
phuong phap tir telua. Trong thach quyén, dién trd
suat cla da co gia tri thay d6i tir don vi dén hang
chuc nghin Qm. Khi quan sit dao dong dién tir
trong dai tdn s6 T = 10™ - 10 gidy c6 th€ nghien

ciru duge do sau tir mat dat t6i hang chuc kilomet.
1168

Trong thuc t€ trén bé mit moi trudng cb thé ghi
duoc cac thanh phin Ex, Ey, Hx, Hy theo moOt hé
truc vuong goéc x, y. Tix d6 co6 thé xac dinh duoc
tham s6 phdn 4anh tinh chit moéi truong cho mo
hinh cu thé.

~ a) Cho moi trudng co tinh chdt ding hudng
(phan 16p song song - phing ngang : 1-D), tham s6
téng trd xac dinh dwoc bang biéu thirc giai tich {1} :

Z,=Ex/Hy = - Ey/Hx )
Z,= - (io/k,) cth{k,h, +
+ arcth \/mcth(kzhz +..+
+arcth |Jp,_, /poy Cth(Kn iy +
+arcth \Jp, /po; )]..)]} 3)
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trong d6 : o - tdn 56, Km, hm, pm - tiong @ng hing
s6 séng, chiéu ddy, dién trd sust ciia 16p "m".

- Phén thyc cla biéu thirc tren dac trung cho
tham s6 dién tr& sust biéu kieh dugc goi 12 duong
cong do sau tir telua:

pr =(T2mp) |Z,12=02T(Z,1> (@
- Phdn do cta téng trd phan 4nh tinh chét bién
d6i pha :
Pr=arg Zn = Qex - Py
= Qey- Qux+ 180 ®)
b) Khi moi trudng c6 céu triic bat ding huong

phirc tap, méi quan he giifa c4c thanh phin dien va
tr ¢6 dang phuong trinh tenso, trong truéng hap

Ex=ZyxHy +ZyH, ©
Ey=Zy He+ Z, H,
trong d6 : Z; (i = X, j = y) dugc goi 1A tenso tng

i, xéc dinh dugc bing phuong phap binh phuong
t6i thiéu [17, 19].

Trong trudng hop ndy dudng cong dién trd sust
va pha theo timg huéng s& c6 gia tri khac nhau.

Pjj =(T/211Tllo) lzijlz 0
¢; = tan” [Im(Z;; )/ Re(Zy)]

2. Phuong phép xit Iy téi liéu

Khi moi truéng c6 tinh chat ding huéng (1D)
thi dudng cong do sau theo céc huéng khac nhau
€ khong c6 su khéc biét, tirc 13 : :

Pxy (T) #pyx(T) : ®)

Nhung trong thue t€, do hoat dong dia chat -
kién tao, moi truomg thudng cb tinh chat bat déng
nhat phirc tap, khic véi diéu kien phan 16p song
song - phing ngang. Vi vay. d¢€ nhan duoc thong
tin vé cdu tric bat déng nhét ddi hdi phai st dung
cong eu xir Iy va phan tich tai ligu cho moi trudng
hai va ba chiéu (2D - 3D). CAc bién phép xi 1y tai
lieu sau day duoc dé xuged 1am tang thong tin va
do tin cay cho phuongphép tir telua [1, 2, 14].

a). Duong tiém can "S" (duong thing hop véi
truc VT g6c 63°) va "h" (dudmg thing hgp véi truc
JT géc -63°) trén dudng cong do sau phan 4nh do
day lat cat trén nén dién tua va do siu t6i bé mat
lop din dien.

3%0

b) Xac dinh dudng phuong clia truc bat dang
huéng hai chiéu. D6 13 ddu hieu th€ hign cuc tidu
Zx; va Zy, hay cuc dai cla Z,, va Z,, trong biéu
thirc (6). Tir d6 xic dinh tham s6 dién tré sust (hay
pha) doc theo phuong kéo di cu triic p' (T) va theo
phuong vudng goc voi cdu triic p*(T), twong img
vé6i kiéu E-phan cyc (TE) va H-phan cuc (TM).

c) Phan tich dang biéu d6 phan cuc trén céc
chu ky T xéc dinh c6 th€ danh gia duoc vi tri cdu
triic bat déng nhdt & noi c6 biu d6 phan cuc phan
di cao, khi c6 cic diém do phan b6 déu tren dien
khao sat.

d) Tham s6 6 phan anh huéng chi dao cda cou
tric. Trong moi truong hai chiéu huéng chi dao
chinh 13 phuong cia cdu tric. Trén céu tric ba
chiéu, tham s6 8 chi ra céc diém do & gdn ranh gidi
céu tric va khong phu thuoc vao chu ky T.

d) Tham s6 Skew xac dinh bing ty s6 :

Skew = |Z,,+Zyy|/|ny-Zyx| 9)

phan 4nh tinh chat 3 chiéu clia moi truémg. Trong
moi trudng 1D va 2D thi Skew = 0. Ngoai ra,
album dudng cong p'(T) va p(T) tinh trén cic mo
hinh c4u triic hai chiéu va ba chiéu dic trung : dja
hdo, dia luy, lang tru... [2, 14] 1A nhimg cong cu

‘hitu fch d&'xi¥ 1y 50 bo tai lieu trong viing khio sat.

II. KET QUA PO SAU TU TELUA

1. Phuong phép thure dja va xur Iy tal ligu

Trong nam 1996 da thuc hién do sau tir telua
theo tuyén tir thj trén Thanh Son (Phi Tho), qua
Viét Tri dén Thai Nguyen. Téng cong c6 8 di€m
do dat chat lugng. Khodng cich giita céc di€m do
128 - 10 km. So d6 phan b6 tuyén do thé hién trén
hinh 1 ciing véi cac dirt gy chinh va viing phan
bd di thudng dong nhiét > 60 mW/m” & dong nam
ving triing Ha Noi [5].

Thi€t bi do 12 tram Ivu dong LAGAS ché tao
tai Phép, cho phép ghi va theo dbi lien tuc trén
man hinh may tinh tin hiéu cac thanh phin E,, E,,
H:} H, trong khodng chu ky 0,001 - 750 giay.
Buong day do thanh phin dién 12 hai cip ludng
cuc c6 do dai 100 - 150 m b6 tri theo phuong vi B
50° £5° (truc x) va B 140° £5° (truc y) gin v6i
phuong vudng goc va kéo dai clia cic dat giy
trong d&i Song Héng.



Mot phdn mém cho phép tién hanh xt Iy s6 lieu
ngay sau khi thuc hién phép do d€ danh gi4 chat
luong tai lieu thu duge gém céc tap thong tin sau :

- Tap 1 12 cap dudng cong dién trd sust va pha
theo truc x cdt ngang cau trc chinh pey(T), @xy(T)
va theo truc y hudng doc phuong ciu triic chinh
Pyx(T), @yx(T) xc dinh bing cac biéu thirc (4) - (5)
con dugc goi 12 duong cong Cagniard. Ung voi
mbi duong cong p(T), trong tip ndy cdn cd cic
duong cong th€ hién théng ké 40 gin ket
(coherency) Coh(T) khi x& 1y tin hiéu d€ xac dinh
céc gi4 tri dién trd sudt va pha & thuc dia.

PROFIL : Viet Iri - Thai Nguyen

- Tap 2 1a chc c3p tenso dién trd sudt va pha
theo biéu thirc (6) - (7) va cic dudng cong Coh(T)
tuong tmg.

- Tap 3 14 céc cap tenso dién trd sudt va pha di
higu chinh vé truc bat ding huéng (huéng chi
dao) va dudng cong Coh(T) trong tng.

- Tap 4 gém dudng cong thay d6i hudng chu
dao 6 va dudng cong Skew thé hién tinh chat bat
déng nhat ba chiéu trén toan bo chu ky quan st T.

Trén hink 2 14 vi du vé dudng cong do sau &
diém VI2 (gin thi xd Vinh Yén).

STATION : VUinh Yen 2

Ceurbes de résist.app. (Cagn.ew-h)

RHoa(R.m) Cah. winimum : 0.7
m : L Y_l_ll“]_ L I'I'Il'!'l L mn g Ilrl T T Illllll T T T IIIII'[ q
168090 - E
b ¢
100 £ 3
u Lt b saiail i s sl sansl L s asigal it s aaal Ll A}
T .ee .81 1 1 18 168 T(s)

Hinh 2. Vi du duong cong do sau tir telua trén diém VI2 (Vinh Yén)
Tuyén Thanh Son - Thai Nguyén

2. Dic diém tai liéu tir telua

Trén mbi diém do, dudng cong pyy(T) va pyx(T)
c6 su khac biet 16n (hinh 2). Doc theo tuyén do,
cic dudng cong co6 sy thay d6i cd vé gia tri 1in
hinh dang, chimg t6 moi trudng cb tinh chat bat
ding huéng cao. D& xic dinh tham s6 "h" phin
anh do sau toi bé mat 16p dién trd sudt thap, cic

dudng cong trén tuyén duge thé hién dang vi phan
theo su phu thudc vao JT tren hinh 3 [1). Trén
hinh 4 12 mat cit phan b6 di¢n trd sust & dang
Log(p'(T)) va tham s6 Skew (T) trén tuyén do.

Tap hop s lieu trén tuyén do di phan anh truc
tiép nhiing thong tin so bo (dinh tinh va ban dinh
luonig) nhu sau :
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Hinh 3. Pudng cong do sau tir telua p ( B4 ) tuyén Thanh Son - Th4i Nguyeén
va cic duong tiém can h cha l6p din dien



0 km _ 20

LTH

1E-1 1

1E0 -

1E+1

1E+2 |

T(s) J

0 km "t RS2

PHY

BTR THS

1E-1 -

1E0 -

1E+1 -

1E+2 -

Tis)

Vi2

Hinh 4. Mat cit phan b6 dién trd sust Log(pr) va tham s6 Skew (b) tuyén Thanh Son - Thai Nguyeén

- Mat cit phan b6 dién trd sust tren tuyén (hinh
4a) cho thdy moi trudng c6 vang dién trd sudt cao
dat t6i 10° - 10° Qm & diu tuyén (di€m BTR) vi
ifa cudi tuyén do (tir diém VI2 t6i TN2), phan anh
cdu tric ria d6i Song Héng. Giita tuyén do (cac
tiém THS, LTH, VTU) 1a ving dién trd sust thap
10" - 10> Qm) thé hién c4u trac déi Song Hong.

o

- Mat cit phan b6 tham s6 Skew cho thdy su
t6n tai mot 10p gia tri < 0,2 don vi doc tuyén do &
khoang chu ky 0,1-1 giay, phdn anh tinh chat 1D
hay 2D & phdn trén. O cic chu ky khac, tham s6
Skew cb gia tri 16n, & ddu tuyén vai chu ky T >10°
gidy dat gia tri 16n nhdt t6i 1,8 don vi, phdn anh
tinh chat 3D cia c4u tric sau dudi d6i Song Hong.
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- Cac dudng cong tham s6 huéng chii dao goc
0 trén toan tuy€n va & cac chu ky khéc nhau chi
thay d6i trong khodng + 5°, chitng 6 hudng cau
tric xdc dinh trén thuc dia twong d6i tring véi
phuong céu triic chinh. Diéu'nay con duge khing
dinh them bdi khac biét nhé gira cic duong cong
dién trd suat tinh theo cong thirc Cagniard va céc
dudng cong twong mg tinh theo biéu thirc tenso.

- Tap hop dudng cong dién trd sust phu thuoe
VT tren tuyén cho phép dénh gia kha nang t6n tai
dudng tiém can "h". Giita tuyén do, & cac diém
VTU, VI2, PHY cho thdy xu thé mot duong tiem
can "hy" & chu ky /T,y =30 giay'? (hinh 3). Cac
diém do BTR, TDA, PHY, TN2 thé hién duong
tiem can "h," & chuky /Ty, = 110 giay'?. Co thé
danh gia do sau t6i bé mat cac 16p dien trd sust
thap theo cong thirc [1] :

g day : m - toa do diém giao duong tiem can
"h" véi truc pr= 10 Om. Theo (11), xac dinh duoc
d6 sau t6i bé mat 16p dien trd sudt thap 1a : h, = 34
km, hy = 125 km.

- Tap hop duong cong p'(+/T ) trén tuyén thé
hién cyc ti€u trén toan bo cic diém do & khodng
chuky /Ty =0,3 - 1 giay'?, twong tmg ving
phan b6 cyc ti€u ctia tham s Skew, phan anh 16p
dien tro sudt thdp gin bé mat (3 - 5 km), phan bo
déu khip vang khdo sat 12 16p phi phong hoa trén
nén két tinh. ;

- O chu ky 16n [Ty, > 10 gity'? tren céc diém
do 0 cudi tuyén (TDA, PHY, TN2) dudng cong
P'(VT ) c6 xu thé tang dién trd sudt phdn 4nh
trang thi rin chic ctia thach quyén & ria dong bic.

Cic tham s6 trén day cho thdy cdu triic ving
khio sat ¢ tinh chat b4t ding huéng rat manh. DE
nhan duoc thong tin dinh lwong cin sir dung cong
cu phan tich tai lieu cho moi truéng hai chiéu.

(11)

J. Mo hinh ciu tric sau doi Song Hong

D€ xay dung mo hinh cau tric, gid tri dién tré
sudt theo hai phuong vi p(T) va p'(T) tren tuyén
duge sir dung cho phan tich dinh luong. Cong cu
phan tich I& chuong trinh mé hinh hoa hai chidu
bang phuong php phdn tir hitu han [4]. M6 hinh
ban ddu dugc lya chon tir ket qua phan tich cic
dudng cong dién trd suat trén mdi diém do va céc
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thong tin nhan dugc tir két qua phan tich dinh tinh
néu trén. Mo hinh t6i wu nhan duge khi do lech
trung binh gilta s6 lidu tinh toén va s6 liéu do thuc
t€ trén todn tuyén dat gi4 tri nhd nhat. Su thay déi
tham s6 va lua chon két qui thuc hién bing
phuong phép giao dién ngudi - may. Chuong trinh
ndy st dung tién loi cho tai ligu thuc t€ & day véi
s6 di€m do it va phan bo khong déu tren tuyen.

Ket qué phan tich 1a mat cit hai chiéu thé€ hien
su phan b6 cdu tric dién trd sult dudi tuyén do
(hinh 5). C6 thé mo ta tinh chat phan di dién trd
sudt theo chiéu sau gém 4 16p : 1) Lop bé mat phan
bo t&i d6 sau 5 - 6 km co gia tri dién trd suit thay
ddi trén cic di€m do khic nhau, dac trung cho
trdm tich & cac bon trilng va d4t da phong hoa &
vung dia hinh cao ; 2) Lop thir hai phan b6 t6i do
sau 20 - 25 km c6 déc trung dién trd suat cao, phan
&nh nén két tinh va phdn trén 16p granit cia vo
Trai Dat. Cac cu tric dien trd sust thap trong lép
ndy phan anh tinh chét giap v& clia vo Trai Dat
trong d6i Song Héng ; 3) Lop thir ba phan bg téi
d6 sau 25 - 30 km c6 dic trung dién trd sust thap
¢ I€ lien quan dén dj thudng nhiét do & phén dudi
v4 Trai D4t ; 4) Lop thir tr phan b6 dusi do sau 25
- 30 km phan chia thanh cic d6i c6 dic trung dien
tro suil khéc biét, trong d6 cic doi dién tro sudt
thdp phan anh di thuéng nhiet & phin trén Manti.
BE mat 16p din dién trong thach quyén & do sau
125 km x4c dinh theo dudng tiem can h.

Ngoai tinh chét phan di theo chiéu sau, cau triic
vang nghién clru con th€ hién tinh phan déi theo
chiéu ngang. K&t qua nhan duoc thyc chit thé hién
cu triic d6i v6i nhitng dic trung dién trd sudt khic
nhau : 1) Déi dién trd sust thap c6 gia tri tir 20-30
dén 100 Qm (néi chung nhé hon 100 Qm) & trong
vé Trai Dit, ¢ dusi mat Moho dat 16i 300 Qm,
duGi do siu 125 km - dién trd suat con khodng 10
Qm ; 2) Déi dién wo sudt trung binh cb gia tri
trong khodng 500 - 800 Qm : 3) Poi dien trd sust
cao cb gié tri 16n hon 1.000 Qm.

Ranh giéi phan déi ngang ctia cée cau triic dién
trd sudt phan b6 phi hop véi vitri cac dirt gly kien
tao chinh nhu: Song Héng, Song Chiy va Song Lo.

III. PHAN TiCH DAC PIEM CAU TRUC SAU

D6 dan dien hay dien trd sudt 13 mot tham s6
vat Iy phdn &nh cau triic v mot s6 qué trinh hoat
dong bén trong long dat da duge ghi nhan & nhidu
noi trén the giéi [1, 3, 8, 17....]. © phin trén cia v
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Hinh 5. Mat cit cu tric dién trd sust theo phan tich tdi liéu tuyén Thanh Son - Thai Nguyén

1. déi dién trd sust thap trong v (px < 100Qm), 2.

thach quyén, 3. déi dién trd sudt trung binh (500 <

5. dirt gy kién tao theo dia chat : SH - Song Héng,

Trai Dat, viing gidm dién tr& sullt thudng lien quan
den tinh chat giap v ctia da do hoat dong kién tao,
sit ¢6 mat cac vat chat din dién trong cac d6i sinh
khoéng nhu kim loai, graphit... Con & phin dudi
vd Trai Dit va Manti, ving giam dién tro sudt
thuong lién quan v&i di thuong nhiét d6 do hoat
dong dia dong luc cua thach quyén. Vi vdy, cac
cfu triic dién trd sudt thap 13 ddi twong duge quan
tam hon, boi né phan 4nh tinh chdt bit thuong vé
dac diém dia chat va céc biéu hién dia dong lue.

1. Vé moi quan hé nhiét d¢ va dién tro suat cda
ds trong thach quyén

Quan hé phu thudc giita do ddn dién (dien tro
sust) clia da va nhiet do trong thach quyén gay nén
bdi co ché chuyén din ion dugc thiét lap bing
phuong trinh [9] :

-U1/KT -U2/KT

o=1/p=Ae +Ae an

d6i dien trd sudt thap trong Manti (px < 300 Qm) va
pr < 800 Qm), 4. dién tr&y sudt cao (py> 1.000Qm),
SCH - Song Chay, SL - Song Lo, M - ranh gi6i Moho

trong d6 : ¢ va p - twong ng do din dién va dién
ires sudlt cia da, K - hing s6 Boltsman (= 1,38. 107
ev/C). T - nhiét do, A, va A, - s6 ion dich chuyén
qua don vi mang lui tinh thé tong {mg cac mic
nang luong gidi phong ion U, va U, Tir gia trj cac
tham s6 ndy cho timg loai da dac trung cho thach
quyén & trang thai rdn, xac dinh dugc bing thuc
nghiem [9] da thiét 14p d6 thi quan he dién troy sudt
phu thuoc nhigt do ciia cic loai da theo cong thirc
(11) va cac tham s6 xéc dinh thé hién trén hinh 6.
Cb thé thdy quy luat 1a nhiét do cang cao thi dién
tr& suft cang giam, trong do dign trd sult cla
andesit giam manh hon cd so vdi cic da khéc.

D6i sanh gi4 tri dién trd sudt thap dac trung cua
cic cu triic sau nhan duge tir tai ligu tir telua trén
déi Song Hong voi do thi (hinh 6), danh gia duoc
nhiét d6 1 820-1.120 °C & trén mat Moho va dat
800-1.100 °C & dudi mat Moho. Theo két qua
nghién ciru thach hoc va tinh thé thuc nghiém, ¢
khoang nhiét do nay vai do chira nudc 0,5-1% khoi
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Hinh 6. D6 thi bién d6i p theo nhiét do clia da

luong, cic da trong thach quyén bt ddu nong chay
(granite 650-750 °C, diorit 950-1000 °C, basal
1100-1150 °C) [7, 11....]1). Tir két qua phan tich
ndy cho phép nhan dinh : trong d6i Song Héng cb
di thuong nhiét do cao 12 nguyén nhan giy ra cic
c4u triic dién tr& sudt thap trén tai licu tir telua. O
day c6 khd nang xdy ra qui trinh d6i lwu dong
nhigt tir thach quyén cing véi hién twong tai xam
nhiém nudc gay néng chdy cuc bo phin dudi vo
Trai D4t. Trong céc cdu tric d6, d4 c6 thé chuyén
trang thdi tir rin sang déo. Nguén nhiét trong
Manti c6 thé 1a doi dien trd sudt thap du bao duogc
theo dudng cong do sau tuong tmg h, = 125 km.

2. Dic diém cdu tric siu va biéu hién dia dong
luc doi Song Hong

Phan tich méi quan he giifa dic trung dién trd
sudt, dac di€m dia chat va dia vat Iy, cho phép néu
len nhilg thong tin v€ cau tric sau va bi€u hién
dia dong luc trong doi Song Héng nhu sau :

- Ving dién trd suat thdp trong vé Trai Dat toi
do sau 20 - 25 km thé hién tinh chat giap v& clia
ddi dit gdy Song Hong phan b6 gifta dit giy Song
Héng va dirt gy Song Chdy trén ban d6 kién tao.
Ngoai d6i nay vo Trai Dat thé hién tinh nguyen
kh6i, ran chic (dién trd sust cao).
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- Phén dudi v6 Trai D4t t6i do sau 25 - 35 km,
turong tng 46 sau mat Moho, c6 kha ning tén tai
16p granit néng chdy cuc bo (dién trd sust thap).
Lép nay phan b6 phd bién, c6 kha nang phat trién
ra ngoai pham vi tuyén do. Nhiét d6 trong 16p nay
danh gia dugc trong khoang 820 - 1120 °C, 13 noi
c6 kha nang hinh thanh cic 16 magma. Cac diém
nu6c khoing néng di phat hién duge trong doi
Song Hong (Hung Ha - Thai Binh, Tién Lang - Hai
Phong, Gia Loc - Hai Duong, Tam Thanh - Pha
Tho...) co thé 12 biéu hién cha qua trinh d6i Iuvu va
tai xam nhiém nudc tdi 16p vo néng chdy.

- C4u triic dudi v6 Trai Dat (Manti tren) thé hién
tinh phan di ngang r3 nét. Ria tay nam (tir dirt gy
Song Chay vé phia tay) c6 dic tnmg dién trd sudt
thap 14 bi€u hién phdn sau cta déi dirt gdy Song
Hong. Day c6 thé 13 nai c6 diéu kién thuan loi cho
qua trinh d6i luu dong nhiét tir nguén di thuéng sau
(125 km) trong Manti len bé mat. Co ché dé duoc
minh chirng sir t6n tai dj thuong dong nhiét dat gia
tri cao nhat t6i 90 mW/m’ & ving ven bién. Ria
dong béc (cudi tuyén do) trong Manti c6 dic trung
dién trd suat cao, phan anh trang thdi binh thuong
clia thach quyén du6i ving nén Nam Trung Hoa.

- Tinh chat bat déng nhat ngang clia Manti trén
va di thuong nhiét du bao & d6 sau 125 km theo tai
ligu tir telua cling phu hgp vai thong tin tir két qua
nghién ciru dia dong luc thach quyén. Trén ban d6
khu vyc cho théy, tuyén do ti telua ndm trong
vung di thuong Dong Duong thuoc mién di thudng
thach quyén bao gém lanh thd Pong A va Pong
Nam A (hinh 7). Cic nghién ciru thach hoc di din
chiing kha nang & day c6 su nang tréi thach quyén
vé tén tai di thudng nhiet do va toc do truyén song
& Manti trén [6]. Bic tranh cét 16p song dia chan
(Seismic tomographic imaging) trén hinh 7 cho
thdy, & do sau H = 66 km t6¢ do truyén song giam
manh nhét (t6i -5 %) trén lanh thé Pong Duong
bao gém ca doi Song Héng. Diéu d6 khang dinh
them cu tric dién trd sust thdp theo tai lieu tir
telua va tinh chat bat dong nhdt dien tr& sudt &
Manti trén 12 thong tin phan anh diéu kién dia
dong lyc thach quyén.

- Trang thai déo chdy du béo theo tai liéu tir telua
& phan du6i voé Trai D4t ciing lien quan dén bidu
hién dia dong luc, dac biét 12 tinh hoat dong dia
chén. Cac cong bd vé dic diém tinh dia chan mién
Bic Viet Nam trong nhitng nam ginday [9, 15, 18]
cho thdy, 60 % s6 tran dong d4t ghi nhan dugc co
chdn tieu phan bd & do sau 5 - 20 km. Nghia la,
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Hinh 7. Birc tranh cit 16p dia chan viing Pong va Dong Nam A & d6 sau : a) 66 km va b) 190 km thé hién
di thuong (%) t6c do truyén song (Zhang and Tanimoto, 1991 va Flower et al, 1998)

tinh hoat dong dia chan cao phan bd ¢ d6 sau nho
hon 16p dién tro sudt thap theo tai liéu tir telua (20
- 30 km). M6i quan he tuong tu cling duoc cong
bo O nhiéu noi trén the gidi nhu trong rift Baikal &
Nga [10], 0 Dai Loan [3], trong rift Corinth & Hy
Lap [12]...

KET LUAN

- Mat cét cdu tritc dién trd sudt trén tuyén do tir
telua cdt qua doi Song Héng khong nhitng cho
thong tin mdi vé cdu triic sau ma con phan 4nh
trang thai cha voé Trai Dt va thach quyén. Tréen
mat cit phan bd dién trd suat c¢b thé xac dinh ving
giap v cua d6i Song Héng. Phin dudi vo Trai Dat
c6 16p dién trg suit thap phan 4nh ving nhiét do
cao (820 - 1120 °C), & d6 co thé xdy ra hién tuong
tai xam nhiém nuéc gay néng chdy cuc bo. Doi
Song Hong l1a ving di thudng Manti cé nhiét do
cao. Di thudng nhiét trong thach quyén (I6p din
dién) du bao dugc theo tai lieu tir telua d do sau
125 km. Ria dong bic ving nghién ctru th€ hién
trang thai binh thudng cla thach quyén.

- Phan tich trang thii c4u trac siu theo tai
liéu tir telua c6 thé b sung thong tin va lam sang

to hon vé dac diém dia dong luc thach quyén va vo
Trai Dat. Chan tieu dong dat phan bé & phén trén vé
Trai Dat, & 46 sau nho hon bé mat 16p dién trd suat
thap theo tai lieu tir telua. C4u trisc dién trd suat
th4p trong Manti phd hop voi thong tin vé toc do
truyén song thap, nhiét do cao cla vang di thuong
thach quyén Dong A vi Porig Nam A, vang di
thuong dong nhigt cao xac dinh dugc & ving triing
Ha Noi. Tir d6 cho thay, biéu hien dia dong luc doi
Séng Hong khong chi lién quan dén qua trinh dung
do mang An Do voi mang chau A, ma con bj chi
phai bdi hoat dong nang tréi thach quyén.

Ung dung phuong phap tir telua nghién ciru doi
Song Hong dugc thuc hién véi su hé trg thiét bi ky
thuat va chuyén gia cta Vién Vat 1y Dia cdu Paris -
Trung tam Khoahoc Qudc gia Phéap. Qua trinh thuc
hién c6 su hd trg kinh phi cia Vién Dia chét, Vien
Vat 1y Dia cdu thuoc Trung tam Khoa hoc Tu nhién
va Cong nghé Qudc gia. Cac két qua cong b trong
bai 12 noi dung thuc hién dé€ tai nghién ctru ma s6
7.10.10 thuoc huéng nghién ciru trong di€m cla
chuyén nganh Khoa hoc vé Trai D4t : "Nghién ciru
doi dat gdy Song Hong" ¢6 tai trg kinh phi ciia Hoi.
déng Khoa hoc Tu nhién. Cac tac gid chan thanh
cam on su ung ho va gilp da cla cic co quan trén.
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SUMMARY

The deep structures and geodynamics of
Red River Fault zone based on Magnetoteliuric
data along profile Thanh Son - Thai Nguyen

The study of deep electrical conductivity is one
of important problems in Red River fault zone
(RRFZ). In this paper we presented initial results
and interpretation of the Magnetotelluric survey on
the profile crossing RRFZ named Thanh Son - Thai
Nguyen. The determinant response of the impedan-
ce tensor was calculated for data analysis and inter-
pretation. 2-D modeling by finite different method
was used for MT data interpretation on the profile.
The result shows existence of some low resistivity
zones beneath the RRFZ. Based on the relationship
between resistivity and temperature of rocks, the

temperature in upper conductive structures is

estima-ted as high as 800-1100°C. We proposed
that the cause of this con-ductive zone probably
related to the fluids released from dehydration
reactians. The top of the upper conductive layer at
depth 20-30 km corresponds with the bottom of the
seismic activity. The lower conductive structure, at
the depth 125 km, obtained by MT soundings may
be related to temperature anomaly of the
astenosphere in Eastern Asia.
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